SWITCHES, PRESSURE, (ABSOLUTE, GAGE, AND DIFFERENTIAL),
GENERAL SPECIFICATION FOR

e by all Departments
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1. SCOPE

1.1 Scope, This specification covers the general requirements for absolute, gage,

- <% s WesT

and differential pressure switches (see 6.1).

1.2 Ciassification.

1.2.1 Type. The type shall be identified in accordance with table I.

TABLE I. Type

Type Switch

Absolute pressure

-—

Il Gage pressure

II1 Differential pressure

1.2.2.1 High temperature. The high temperature shall be in accordance with

TABLE II. High temperature

5

[ Symbol ] Temperature
operating and nonoperating
__°F °C
B 275 135
o 350 176.6
D 400 204 .4
£ 500 260
F 600 315.5

Beneficial comments (recommendations, additions, deletions) and anv pertinent data

which aé;'ﬁe';% B;é';n 1mpr0v1ng this document sh0u1d be addressednio_b1rectorate of
Electronic Support, AFALD/PTS, Gentile AFS, OH 45444 by using the self-addressed

Standardization Document Improvement Proposal (DD Form 1426) appearing at the end of
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MIL-S-9395F

1.2.2.2 Low temoerature. The low temperature shall be in accordance with table III.

TABLE II1. Low temperature.

Symbol Temperature
operating and nonoperating
oF oC
D -85 ' =83.y
E -85 -65
F -100 -73.4

1 2.2 Altitude. The altitude shall be in accordance with table IV,

TABLE Iv. Altitude.

~

Symbol Altitude Pressure equivaient
feet psta (beiinza)
A 10,000 10.1
8 20,000 6.8
o 70,000 0.7
D 100,000 0.16
E 150,000 0.021

1.2.4 Shock. The shock shall be in accordance with table V.

TABLE V. Shock.

Symbo! Shock Gs
A 50
B 75
c 100
D 500
3 High impact

1.2.5 Vibration characteristic. The vibratiqn shall be in accordance with table VI.

TABLE VI, Vibration
Symbol Type
S Sine

R Random
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MIL-S-9395F

1.2.6 Life,
1.2.6.1 Mechanical 1ife. The mechanical 1ife shall be in accordance with table VII.

TABLE VII. Mechanical life.

Symbol Cycles
A 100,000
8 200,000
E 20,000
F 50,000

1.2.6.2 Electrical life. The electrical life shall be in accordance with table VIII.

TABLE VIII. Electrical life.

Symbol Cycles
A 10,000
25,000

¢ 50,000

D 100,000

1.2.7 Acceleration. The acceleration shall be in accordance with table IX.

TABLE IX. Acceleration.

Symbol Gs
A 2
B 4
c 8
0 12
3 16

1.2.8 Pressure pulsation.

Source: https://assist.dla.mil -- Downloaded: 2016-11-13T07:35Z
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MIL-S-9395F

1.2.8.1 Pressure pulsation ampiitude. The pressure pulsation amplftude shall be in
accordance with table X 1n determining the actuation and deactuation points.

TABLE X. Pressure puisation ampiitude.

Grade Percent steady
state pressure

0

2

T 2 a 2
d.£.0.4

accordance with table XI.

Duasrccaan marl
v

TABLE XI. Pressure pulsation frequency.

Grade Frequency
: ‘in Hz

0
5

200 + 20

o (p] w p_J
(o]
o

500 * 50

. en
I 4V

m
-
[«
C

1.2.9 Pressure rise, The pressure rise shall be in accordance with table XII.

TABLE XII. Pressure rise.

Grade Pressure rise rate in psi (1bf/1n2)
per second
A less than 100
B more than 1000
‘ c 50,000
0 100,000 . o
E 250,000
F 500,000
G 1,000,000
K 1,500,000
I . 2,000,000
J 2,500,000

4
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MIL-S-9395F

2.2 Other publications. The following document forms a part of this spec{fication
to the extent specified herein. Unless otherwise indicated, the {ssue in effect on
date of invitation for bids or request for proposal shall apply:

NATIONAL BUREAU OF STANDARDS

FED-STD-H28 - Screw-Thread Standards for Federal Services.

(Application for copies should be addressed to the Superintendent of Documents,
Government P-intisg 0Ffiic, Washi.gton, DC 20402.)

3. REQUIREMENTS

3.1 Specification sheets. The individual item requirements shall be as specified
herein and 1n accordance with the applicable specification sheets. In the event of any
conflict between requirements of this specification and the specification sheets, the
latter shall govern (6.2).

3.1.1 Switch cateqories. Switches furnished under this specification shall be
category [ or Il as 3e§1ne3 herein.

3.1.1.1 Category I. Switches completely defined by a military specification sheet.

3.1.1.2 Category II. Switches are the same as category I except for minor
differences such as terminations, connectors, pressure ports, mounting means, pressure
settings, or minor body dimensions which do not change the basic design or construction
of the qualified switch. Category 1l switches shall be acquired from a source listed on
the applicable qualified products list for the particular similar product in category I.
Category Il switches are nonstandard. Qualification and acceptance testing shall be
1imited to verification of requirements in excess of the applicable specification sheet.

3.2 Qualification. Switches furnished under this specification shall be products
which are qua ed for listing on the applicable qualified products 1ist at the time set
for opening of bids (see 4.5 and 6.3).

3.3 Material. Material shall be as specified herein, When a definite material is
not specified, a suitable material shall be used which enables the switches to conform
to the performance requirements of this specification. Acceptance or approval of any
constituent material shall not be construed as a guaranty of the acceptance of the
finished product (see 4.10.1).

3.3.1 Fungus-resistance. All materials shall be nonfungus nutrient in accordance
with MIL-STD-454, Requirement 4. :

3.3.2 Metals. A1l metal parts, other than current-carrying parts, shall be of
corrosion-resistant material, or shall be suitably protected to resist corrosion. Paint
is not acceptable for corrosion protection. Brass, copper, cadmium, or zinc shall not
be used in contact with fuel. Cadmium or zinc shall not be used in contact with lube
oil or hydraulic oil.

3.3.2.1 Dissimilar metals. When dissimilar metals are used in intimate contact with
each other, protection against electrolysis and corrosion shall be provided. The use of
dissimilar metals which, in contact, tend toward active electrolytic corrosion
(particularly brass, copper, or steel used in contact with aluminum or aluminum alloy)
fs not acceptable. However, metal plating or metal spraying of dissimilar base metals
to provide similar or suitable abutting surfaces is permitted. The use of dissimilar
metals separated by a suitable insulating material {s also permitted. Dfssimilar metals
and compatible couples are defined in 6.5.

3.3.2.2 Magnesium. Magnesium and magnesium alloys shall not be used.

Source: https://assist.dla.mil --qDownIoaded: 2016-11-13T07:35Z
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MIL-S-9395F

3.3.2.3 Aluminum. Aluminum and aluminum alloys shall be suitably protected against
corrosion. When anodized, it shall be in accordance with MIL-A-8625. Internal parts
not in contact with the media or subject to wear may be chemically treated in accordance
with MIL-C-5541.

3.3.2.4 Solder. Solder shall have a minimum melting point of 100°F above the
maximum temperature rating of the pressure switch and shall conform to QQ-S-571. Where
solder is employed, flux shall be in accordance with MIL-F- 14256 When stainless steel

is used, corrosive fiux may be used providing the device is cleaned and the flux is
neytralized prior to final assembly.

3.3.3 Nonmetals. Switches shall not be adversely affected by weathering or
rcraft, missile, and spacecraft fluids at the temperature specified for the applicable
d &~ I-
1Ly

ai
W

(73]

3.3.3.1 Plastic. Unless otherwise specified (see 3.1), thermosetting plastics shall
be in accordance with MIL-M-14; however, cotton-or-wood-flour-filled materials shall not
be used. Thermoplastics shall not be used for the switchcase or cover. When used for
noncase material, thermoplastic material shall be in accordance with type I of
MIL-M-20693. The plastic material used shall be self-extinguishing when tested in
accordance with method 2021 and 2022 of FED-STD-406, as applicable, to the thinnest
section of the material used. The self-extinguishing requirement applies to all
materials for external parts and enclosures regardliess of whether the material used is
procured to a military specification.

3.3.3.2 Cerami
of MIL-1-10.

a
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3.3.3.3 Potting compounds. Potting compounds used in contact with the atmosphere
shall be in accordance with MIL-1-16923 and shall be compatible with the design

ranuiromantc nf tho cwiteh
reguirements oV tng switen.

' 3.3.3.4 Rubber materials. Rubber materials used in contact with fuel and
lubricating oil shall conform to MIL-P-5315, MIL-R-6855, MIL-R-25988, or MIL-R-83248.
Rubber materials used in contact with hydraulic oil shall conform to MIL-P-25732.

3.4 Design and construction. Switches shall be of the design, construction, and
physical dimensions specified (see 3.1).

3.4.1 Electrical ratings. Electrical ratings shall be as specified (see 3.1).

3.4,2 Lase The case shail be unsealed watert1ght or nermet!cal ly sealed as
specified (see 3.1).

3.4.3 Chambers. The electrical pressure, and reference chambers, shall be unsealed,
watertight, or hermetically sealed, as specified (see 3.1).

3.4.4 Tamperpraof calibration. Unless otherwise specified (see 3.1), the switches
shall be sealed so that any tampering with the calibration after final adjustment by
the manufacturer shall require removal of the switch from the application, dismantling
of the switch, or the breaking of a seal.

3.4.5 Adjustments. Adjustments contained within the switch shall be positively
Tocked to prevent loosening due to strain, shock, vibration, and other conditions
incident to shipping, storage, installation, and service.

3.4.6 Adjustable features (when applicable). When applicable features are
specified (see 3.1], the switch shall be designed to provide a positive drift-free
mechanism that is not affected by environments. The adjustable mechanism shall be
accessible without the use of a special tool.

7
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3.4.7 Mounting brackets. Unless otherwise specified (see 3.1), mounting brackets
shall be securely attached to the switch in such 2 manner as to prevent any movement
between the switch and the bracket.

3.4.8 External screw threads. Screw threads shail be in accordance with Handbook
H28 or MIL-5-8879. Threading of nonmetallic parts shall not be permitted. Thread
engagement shall be at least two full threads. A1l threaded parts shall be safety

wired or suitably Tlocked.

Ve
~ 3.4.10 Electrical connector. The electrical connector shall be as specified
(see 3.1).

3.4.11 Pressure port. The pressure port shall be as specified (see 3.1).

3.4.12 Attitude. Switches shall be constructed so as to assure proper operation
JﬁlAn
Q1LIVE

when mo ..a_.aﬂ—'*'.-
i MOUNceéa i any po

3.4.13 Elastomers. Whenever elastomers are used, they shall be compatible with all
media that contact them. Elastomers shall not be used in any appiication where pressure

surges or pulsations may cause rubbing, wear, or decompression spalling. Elastomers

may be used for dynamic seal provided the manufacturer submits acceptable evidence of
perfonnance to the preparing activity during the qualification test program on the
submitted product. Cure date elastomers shall not be used.

3.5 Solderability (applicable to solderable terminals). When switches are tested as
specified in &.10.2, 95 percent of the total Iengtﬁ'of fillet between the standard wrap

wire and the terminal shall be tangent to the surface of the terminal being tested.
There <hall be no n{nhn1ne or vaoids A ragoed or infnrnnfnd lina at the nninf of

(R -4 4 LI I ¢ wits . T ayye

tangency between the fillet and the terminal under test shaii be considered a fatlure.
At the conclusion of the test there shall be no evidence of fracture, loosening of parts
or any other mechanicai failure. -

3.6 Calibration. When switches are tested as specified in 4.10.3, the operating

points (actuation and deactuation points) sha}i be within the goierances specified (§ee
3.1). Switches that are rated for Tow ieveil (see 3.31) or minimum current {see 3.32)
shall be subjected to only these loads durinn qda!ifirafinq and Group A !estinn

3.7 Proof pressure. When switches are tested as specified in 4.10.4, there shall be
no ev1oence of damage and calibration shall be specified (3.1)..

3.8 Contact resistance. When switches are tested as specified in 4.10.5, the
initial contact resistance shall not exceed 100 milliohms (see table XIV, group I).

After iife (mecnan'lcal and electrical endurance}, contact resistance shall not exceed
2580 milliohms [(see tabla XIV.  aroun III)

TUTHNS \J%e WaWIT NaTy Yivwey 2a8a/

3.9 High temperature. When switches are tested as specified 4.10.6, there shall
be no evidence of damage. The calibration shail be as specified ( 3.1), and proof
pressure shall be as specified (see 3.1),

ure chall ha ae ¢
L A <Siia 1 LA " =) -

d {tnn k 1\
G g

3.11 Insulation resistance. When switches are initially tested as specified in

~o

.10.8, the insuiation resistance shaii be not iess than 1,000 megonhms.

-1

3.12 Dielectric withstanding voltage. When switches are tested as specified in
9, there shall be no arcing (air discharge), flashover (surface discharge),

kdown (puncture discharge), or damage. The leakage current shall not exceed
114 am

Source: https://assist.dla.mig-- Downloaded: 2016-11-13T07:35Z
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3,13 Acceleration. When switches are tested as specified in 4.10.10, there shall be
no evidence of damage and the calibration shall be as specified (see 3.1).

hock. When switches a:

tches are $ S
separation of closed contacts or clo f open contacts exceeding 250 microseconds for
method I and 5 milliseconds for method II. There shall be no evidence of damage.
Calibration shall be as specified (see 3.1).

pecified in 4.10.11, there shall be no

<
[1

3.15 Connector torque (applicable to switches with electrical connectors). When

switches are tested as specitfied in 4,10.1Z, there shall be no Toosening, rotation, .
distortion, short circuit, or other damage. Calibration shall be as specified (see 3.1).

3.16 Strength of terminals (as applicable). When switches are tested as specified
in 4.10.13, there shall be no breakage, loosening, or rotating of terminals, and no
damage to the switch body.

3.17 Moisture resistance. When switches are tested as specified in 4.10.14, there
shall be no breaking, spalling, cracking, or loosening of terminals. After humidity
insulation resistance shall be not less than 100 megohms and not less than 1,000 megohms

after drying. Calibration shall be as specified (see 3.1J.

3.18 Short circuit. When switches are tested as specified in 4.10.15, there shall
?e no welding or sticking of contacts or other damage. Calibration shall be as specified
see 3.1).

3.19 Overload cycling. When switches are tested as specified in 4.10.16, there shall
be no mechanical or electrical failure.

3.20 Seal (as applicable (see 4.10.17)).

3.20.1 Hermetic. When switches are tested as specified in 4.10.17.1, the leakage
rate shall not exceed 1 x 10-8 standard atmosphere cubic centimeter per second
(atm cm3/s).

3.20.2 Watertight. When switches are tested as specified in 4.10.17.2 and/or
4.10.17.3, there shall be no leakage as evidenced by a large or continuous stream of
bubbies.

3.20.3 Media proof. When switches are tested as specified in 4.10.17.3, leakage
shall not exceed the amount specified (see 3.1) for the first 30 seconds. No leakage
shall be allowed thereafter,

3.21 Coincidence of operating and releasing points (applicable to multipole switches
only). When switches are tested as specified in 4.10.I8, all poles shall transfer
contacts within 10 milliseconds, unless otherwise specified (see 3.1).

3.22 Vibration. When switches are tested as specified in 4.10.19, there shall be no
opening of closed contacts, nor closing of open contacts in excess of 250 microseconds.
There shall be no evidence of broken, deformed, displaced, or loose parts. Calibration
shall be as specified {see 3.1). .

3.23 Life (mechanical and electrical endurance). When switches are tested as
specified in 4.10.20, each contact shall open and ciose its circuit in proper sequence
during each cycle. During and after the test there shall be no evidence of malfunction,
damage or leakage. Calibration shall be as specified (see 3.1).

3.24 Salt spray. When switches are tested as specified in 4.10.21, there shall be no
warping, cracking, excessive corrosion, or other damage, and the specified cycling shall
be completed without failure. The mounting hardware shall be readily removable at the
conclusion of the test. Before drying insulation resistance shall be not less than
20 megohms and not less than 500 megohms after drying. Calibration shall be as specified

(see 3.1) and proof pressure shall be as specified (see 3.1).

9
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3.25 Burst pressdre. When switches are tested as specified in 4,10.22, there shall
be no evidence of leakage.

3.26 Sand and dust. When switches are tested as specified in 4.10.23, there shall
be no evidence of mechanical damage. Calibration shall be as specified (see 3.1). This
test s not applicable to switches with all chambers hermetically sealed.

3.27 Explosion._(when s?gcified isee 3.1)). wWhen switches are tested as specified
in 4.10.24, no explosion shall occur within the switch or in the chamber,
3.28 Flame (when specified (see 3.1)). When switches are tested as specified in

4.10.25, there shall be no residual flame from the unit under test upon removal of the
external flame source and no evidence of external leakage of the media.

3.29 Marking. Switches shall be marked in accordance with MIL-STD-1285 with the
military part nﬁgber or the manufacturer's part number when specified (see 6.2), date
code, and the manufacturer's trademark or code symbol (see 4.10.1).

3.30 Workmanship. Switches shall be processed in such a manner as to be uniform in
quality, free from cracked or displaced parts, sharp edges, burrs, and other defects
that will affect life, serviceability, or appearance.

3.31 Low level (when specified (see 3.1 and 6.2)). When switches are tested as
specified Tn 4.10.20.2.b, there shall be no failures, A failure shall be a contact
resistance exceeding 100 millohms either during or after the test.

3.32 Minimum current (intermediate current, when specified (see 3.1 and 6.2)).
When switches are tested as specified in4,10.20.2c, there shall be no failures. A failure
is defined as a cycle of operation during which any switch circuit under test fails to
close or open in proper sequence as detected by the monitoring device.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract, the
contractor is responsible for the performance of all inspection requirements as specified
herein, Except as otherwise specified in the contract, the contractor may use his own or
any other facilities suitable for the performance of the inspection requirements specified
herein, unless disapproved by the Government. The Government reserves the right to
perform any of the inspections set forth in the specification where such inspections are
deemed necessary to assure supplies and services conform to prescribed requirements.

4.1.1 Test equipment and inspection facilitfes. Test and measuring equipment and
inspection facilities of sufficient accuracy, quality, and quantity to permit performance
of the required inspection shall be established and maintained by the contractor. The
establishment and maintenance of a calibration system to control the accuracy of the
measuring and test equipment shall be in accordance with MIL-STD-45662.

]4.2 CTassification of inspection. The inspections specified herein are classified as
follows:

.

a. Materials inspection (see 4.3).
b. Qualification inspection (see 4.5).
¢. Quality conformance inspection (see 4.6).
4.3 Materials inspection. Materials inspection shall consist of certification
supported Dy verifying data that the materials listed in table XIII, used in fabricating

the switches, are in accordance with the applicable referenced specifications or
requirements prior to such fabrication.

10
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TABLE XI1i. Materials inspection
Material Requirement paragraph Applicable specification
Fungus resistant 3.3.1 MIL-STD-454
Aluminum 3.3.2.3 MIL-A-8625
MIL-C-5541
Solder 3.3.2.4 0Q-5-571
Solder flux 3.3.2.4 MIL-F-14526
Plastic 3.3.3.1 MIL-M-14
MIL-M-20693
FED-STD-406
Ceramic 3.3.3.2 MiL-1-10
Potting Compounds 3.3.3.3 MIL-1-16923
Rubber materiais 3,3.3.4 MIL-P-5315
MIL-R-6855
MiL-R-25588
MIL -R-83248
MIL-P-25732

onditions. Unless otherwise specified herein, a11 1nspections sha

11
ance with the test conditions specified in the GENERAL REQUIREMENTS

of MIL-STD-202

laboratory acceptab]e To the Government (see 6.3) on sampie units produced wi
and procedures normally used in production.

4.5.1 Sample %un1ess otherwise specified (see 3.1!;. The number of switches to be
subjected to gualification inspection sha e as specified in table XIV.

5.2 Inspection routine, The sample shall be subjected to the inspections specified

in fab]e XIV, in the order shown. AN samples units sha11 be subjected to the inspections
b Y oaA

of group 1. The sample shall then be divided as specified in tabie X1V for groups II to
VII inclusive.

4.5 Qualification inspection. Qualification inspection shall be performed at
L. Y. 1T
LIl Tyu

4.5.3 Failures. One or more failures shall be cause for refusai to grant
qualification approval.

4.5.4 Test reports and data.

4.5.,4,1 Test regorts One reproducibie test report, prepared in accordance with
MiL-ST0-831, snaii o& submitted.
4.5.4.2 Data. Test data from any source may be used to fuifill all or any part of

qua11f1cat1on Data shall not be more than three years old. Results of test data may
include but are not restricted to: the original equipment manufacturer, those testing for
a prime contractor or subcontractor. the manufacturer's normal qua11ty control tests,

U

production control tests, production tests, environmentai tests, and s0 forth.

11
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TABLE XIV. Qualification inspection.

Inspection Requirement
paragraph

Group I (a1l sample units)

Visual inspection

o W
3.

W@ UA W

N O

W W
[ X
O

Solderability (as applicable) &
Calibration '
Proof pressure

Contact resistance

High temperature

Low temperature

Insulation resistance

Dielectric withstanding voltage

.

WWWwWwWwL WWw
. by

Sroup I (4 camnle units

from qroup 1)

Acceleration

Shock L.

Connector torque {appiicab
n

electrical co

—
sw

ie to
nector)

switch with
Strength of terminals

Moisture resistance

Dielectric withstanding voltage

Short circuit

Overload cycling
Seal (as applicable)

Group 111 (sample units, 2 each
electrical 1oa§ From qroup 1)
Coincidence of operating and reieasing
points (applicable to multingle
switches only)
Vibration
Life (mechanical and electrical
enyuranue
Low level (when specified) ‘
Minimum current (when specified)
Contact resistance

Seal (as applicable)
Dielectric withstanding voltage

Group IV (1 sample unit from
group 111)

Salt spray 3.24

Burst pressure 3.25
Group V (2 sample units from
group 11)

Sand and dust

Group_yl (1 sample from group V)
Explosion &/
Group VII (1 sample from group VI)

Flame ¢ 3.28
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1/ Only two sampies shall be subjected to this test,
2/ Mhen specified.
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4.6 Quality conformance inspection.

4.6.1 Inspection of product for delivery. Inspection of product for delivery shall
consist of group A inspection.

A L 1 1 Teennndinn 1ad An inenortinn 1at chall roncict aof all cwitrhoc covered bv
4.0.1.1 ITIDPTLLIVIL VL. AN IHePTLLiIUln 100 Snasy Lunsisy v L7 SHILLIINS wuTer e =g
a single specification §hee t produced under essentially the same conditions, and offered
for inspection at one time,
4.6.1.2 Group A inspection. Group A inspection shall consist of the inspections
specified in table XV, in the order shown.
4.6.1.2.1 Sampling plan. Statistical sampiing and inspection shall be in accordance
t.L vt eTn 1A Py dmennnbinn cinmla camnlina 1aual 11 The arcantahla nuality
WITR MIL=-J1U~=1Ud TOTV generdi 1NSPECLilUn Singic Salipiing Ttver 4. ine ACCepiac e Quid. i vy
level {AQL) shall be as specified in table XV. Major and minor defects shall be as
defined in MIL-STD-105.
. 2/
TABLE XV. Group inspection.=’
Tnenartinn Rantiiromant Mo t+hnd ANl {(narront
EREEd A SRR A ] DAL= R~ L = R % e wiTwS T \Pwl weitw
paragraph paragraph defective)
Maior Minor
Caal fae :nn]ir:h]n\.—/ 20 A 1N .17 Nnne None
<Ta ) \UJ UPPI teuwiIiv e =W T e AW oAt TV T Swe e
Hermetic 3.20.1 4.10.17.1 None None
Watertight 3.20.2 4.10.17.2 None None
Media proof 3.20.3 4,10.17.3 None None
Proof pressure 3.7 4.10.4 None None
Calibration 3.6 4,10.3 None None
Visual inspection 3.1, 3.3,
3.4, 3.29
and 3.30 4,10.1 None None
Dielectric withstanding
voitage 3.12 4,10.9 ione one
4 P e mmma L mmamaa PR—— cimmd bha caddadl Sharan wmwaniid muamandes
1/ 1n process |n)p8(. ion @ Y OE€ US€EU L0 Salidiy Lnede Teyuirciiciies.
2/ 100% of each iot shalil be inspected except for dielectric withstanding voitage
which will be sampled per Level II of MIL-STD-108,

s ejected, the contractor may

i

defective units, and resubmit for
na tightened inspection. Such lots
ya

identified as re1nspected lots.
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4.7 Switch traceability. The manufacturer shall record and retain the calibration
records by part number and seriai number for five years,

4.8 Inspection of packaging. The sampling and inspection of the preservation-
packaging, pacEan and container marking shall be in accordance with the requirements

of MIL-5-28786.
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4.9 Retention of qualification. To retain qualification, the contractor shall
submit a Summary of group A and a certification of compliance at yearly intervals via
the Goyernment quality assurance representative. The summary of group A shall indicate
the number of inspection lots that passed and the number that failed (including the
number and type of failures) together with corrective action taken to correct faflures.
The certification of compliance shall include verification that materials, processes,
and quality control have not changed. Failure to submit the group A summary and

certification of compliance shall result in Toss of qualification,

4 10 Ma+hnde far axamination and test.

4.10.1 Visual inspection. Switches shall be examinedfib ;;rify that the design,
construction, marking, and workmanship are in accordance with the applicable requirements
(3.1, 3.3, 3.4, 3.29 and 3.30).

4.10.2 Solderability (applicable to solderable termiha1s‘§see 3.5). Switches shall
be tested in accordance with met ) -310-20¢2. e following details and

exceptions shall apply:

s conade e
umuer v

£
8. f a-..—d'-

b. Depth of immersion in molten solder - Terminals shall be {mmersed to the
maximum extent possible.

(2]
.

Examination of terminals - Method for evaluation of lugs and tabs shall
apply. ’

d. Dipping machine - Need not be used.

4.10.3 Calibration (see 3.6). Each time calibration {s required, the calibration
cycle below shall be performed three consecutive times.

NOTE: DOuring group A inspection, the system pressure hold time may be reduced to
10 seconds.,
Type 1 Sabso1ute gressure) and 11 ggage gressureg switches., Switches shall
a device supplying the specified media (see 3.1) or other approved med{a

(o]
that can be varied from zero to at least the system pressure specified
suitable electrical readout device may be used. The following procedure

shall apply:

a. Increase the pressure until the switch actuates and record the actuation
point. Further increase the pressure to system pressure and maintain for
not less than 60 seconds. Decrease the pressure until the switch
deactuates, then record the deactuation point.

b. Increase the pressure until the switch actuates and record the actuation
point. Decrease the pressure until the switch deactuates and record the

deactuation point, then decrease the pressure to zero.

c. The rate of pressure increase or decrease shall not exceed 1 percent of
system pressure per second within 10 percent of the switching point.

4,10.3.2 T¥ge I11 (differential pressure) switches. Switches shall be connected to
a device supplying the specitied media (see 3.1) or approved substitute at a pressyre or
pressures that can be varied from zero to at Jeast the proof pressure specified
(see 3.1). Reference and variable pressures shall be independent. A suitable electrical

readout device may be used. The following procedures shall apply.

a. The reference and variable pressure shall be increased to their respective
system pressures (see 3.1).

14
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b. Increase or decrease, as applicable, the variable pressure and record the
differential pressure at which the switch actuates.

c. Increase the variable pressure to proof pressure and maintain for not iess
than 60 seconds.

d. Decrease the variable pressure and record the differential pressure at
which the switch deactuates. Then decrease all pressures to zero.

e. The rate of variable pressure increase or decrease shall not exceed
1 percent of system pressure per second within 10 percent of the switching
points.

4.10.4.1 Type 1 (absolute pressure) and I (gage pressure switches). Switches shall
be connected to a device supplying the specified media (see 3.1) or approved substitute
at a pressure that can be varied from zero to the proof pressure specified (see 3.1).
A suitable electrical device may be used in lieu of switching the specified electrical
loads. The following procedure shall apply:

a. Increase the pressure until the switch actuates and record the actuation
point. Further increase the pressure to the proof pressure and maintain
for 60 seconds. Decrease the pressure until the switch deactuates, then
then record the deactuation point.

b. Increase the pressure again until the switch actuates and record the
actuation point. Decrease the pressure until the switch deactuates and
record the deactuation point. Then decrease the pressure to zero.

c. The rate of pressure increase or decrease shall not exceed 1 percent of
system pressure per second within 10 percent of the switching points,

NOTE: Ouring group A inspection, the proof pressure hold time may be reduced to ten
seconds.

4.10.4.2 Type lI1 (differential pressure) switches. Switches shall be tested in
accordance with 4.10.4.1 when a proof pressure check is required on type III switches.
The proof pressure shall be applied to both ports simultaneously, unless otherwise
specified (see 3.1).

4.10.5 Contact resistance (see 3.8). Switches shall be tested in accordance with
od 307 of MIL-51D-202. 1he following details and exceptions shall apply:

a. Measurements shall be made between the terminals of the contacts of the
same pole forming a switching circuit. Measurements shall be made for each
pole of multipole switches,

b. Test current and maximum test voltage - The test current and test voltage
may be any value compatible with the test method used, but shall not exceed
the rated values of the switch (see 3.1).

¢. Number of activations before measurement - 3.
d. Number of test activations - 3.
e. Number of measurements per activation - 1.
4.10.6 High temperature (see 3.9). Switches shall be subjected to the highest
temperature specified (see 3.1) for a minimum of three hours. While at this temperature,

the switches shall be tested in accordance with calibration (see 4.10.3) and proof
pressure (see 4.,10.4).

15
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4.10.7 Low temperature (see 3.10). Switches shall be subjected to the lowest
temperature specified (zee 3.1) for a minimum of three hours, Nh11e at‘t his temperature,

ead__ 7

the switches shall be tested in accordance with calibration (see 4.10.3) and proof

pressure {see 4.10.4).

4.10.8 Insulation resistance $see 3.11). Insulation resistance shall be measured in
accordance with metnod 302 of MIL-51D-c0¢. T1he following details shall apply:

a. Test condition letter - B,

b. Points of measurements.

-
o

Between adjacent terminals of different poles.

3

Between each terminal and the metal mounting plate with switches
+

Y| a
mouniea oy ine

4,10.9 Dielectric withstanding voltage (see 3

.12). Switches shall be tested in
accordance w1th 4.10.9.1 and when appliicabie 4.10.9.2 (see 3.1). The following details
and exceptions shall apply:

a. Magnitude of test voltage - AC per table XVI.

b. Points of application of test voltage - Between all mutually insulated
parts and ground.

¢. Maximum Teakage current - 1 miiliampere.

d. Examination after test - Switches shall be examined for evidence of arcing,
flashover, breakdown, and damage.

»
-
(&)
W
<
[{

.

4,10.9.2 At reduced barometric pressure. The following details shall apply:
a. Method 105 of MIL-STD-202 shall be used
b, Method of mounting - Normal mounting means

¢. Test condition - The reduced pressure used shall be that of the rated
altitude of the switch (see 3.1).

TABLE XVI. Magnitude of test voltage. =/

At reduced barometric
System At atmospheric pressure pressure
voltage 1 minute ac 2-5 seconds ac 2-5 seconds ac
test voltage, test voltage, test voltage
qualification quality assurance -
28 vde ¥ 250 250 200
28 Vdc 1050 1250 500
115 Vac 1250 1500 500
115/200 Vac 1500 1800 700

1/ A1l test voltages shown are rms.

2/ When specified (see 3.1), this applies to absolute pressure switches.

16
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4.10.10 Acceleration gsee 3. 13! Switches shall be tested in accordance with
method 212 of MIL-51D-202. 1he following details shall apply:

4.10.11 Shock
and, in addition, 4
P

Avmrantdane

2l =
CALEPLIUND )lldll a

mn

b.

c.
4.10.11.2

a,

b.

Mounting of specimen - Normal mounting means.

- 2

Eiectricail Toading - As specified (see 3.1).

Test condition letter - As specified (see 3.1).

Measirement - During test, switches shall be tested in accordance wiih
ralihratinan fcoo 4 10 ?) with a tatal af threse comnlete cveles of aneration
Catrtivrasiiuins \JCC T e AWV awj Wi Ll - LA Al I W v '.r"-v\v A AR AR e A A A 4
in each of the three mutually perpendicular directions.
For type 111 (differential pressure) switches - The reference port shaii
ha nraccnmirzad 2t +ha narmal rafaranca cvetam nraccura durinag tact
UT PITIOUT 14TU GL LIIC TIVITKIT T TISTITIILE JJ9000 pILIIuit U Ty LeJd e
(see 3.14). Switches shall be tested in accordance with 4,10.11.1
.10.11.2 when specified (see 3.1). The foliowing detaiis and
1 Aty ¢ hath mathades
Py L0 oULl i uLivas.

Pressure conditions - Half of the switches sha1l be tested in the

deactuated position at 10 percent or 1.5 1b./in%, whichever is greater,

witrhae ¢hall ha tactad in the

halay +ha astiiadian Nnraceciinma nd half +ha
1T LNC SWLLLNIES Sndrr o8 LeSwel i unic

1b,

T

yT i1uw LI QL LUG LI Ut PICDDUIC’ ullu "na
actuated position at 10 percent or 1.5
the deactuation pressure.

Maaciimamante A||b“ nn chne~
PICASUTTIRiiLs Uuil iy aniuc i

+ I3
monitored during shock. If more th ct pair is being monit
simultaneously by one chatter indicator, open contact pairs shall §e i
connected in parallel and closed contact pairs shall be co~nectea in series

dinrina thic tact 1€ an'dndication of 2 santant Ananina 3¢ Arcatar $ham
UUl 111y LiTi9 VKoL &1 QI @ L vl v a LuvlivaL L Upclllllg 19 Yyir<aucyh Lnar

specified, the test shall be modified by applying successive identical
blows in the same plane to monitor contacts, switch by switch, to determine
if a switch is defective.

hall antinu
A vy Wite 1 i
i

be
ei

- Q9 O

Measurements after shock - Switches shall be tested in accordance with
calibration (see4.10.3).

t - Switches s
or loose parts.

Method 1. Specified puise.

Method 213 of MIL-STD-202,
Test condition - A, B, C, or D, as specified (see 3.1).
Allowable contact opening or closure - 250 microseconds maximum.

Method Il1. High-impact.

Method 207 of MIL-STD-202.

Allowable contact openings or closure - 5 milliseconds maximum.

Source: https://assist.dla.mil -- 3 nloaded: 2016-11-13T07:35Z
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4.10.12 Connector torque {(applicable to switches with electrical connectors

’see 3.152:. Twitches shall be mounted by their normal mounting means on a8 rigid metal

xture, torque of 5 foot-pounds shall be applied to the electrical connector in a
piane perpendicuiar to its centrail axis in the direction that would tighten the mating
part and held for 1 minute. If the normal mounting means of the switch includes some
type of strap or clamp that would permit rotation of the entire switch in its mounting
device during this test, the switch shall be held stationary by suitable mechanical
restraints while the torque is applied. This test {s intended to verify the connector
mounting suitability and does not confirm integrity of connector design or construction.
Following this test, switches shall be tested in accordance with calibration
(see %.10.37.

4.10.13 Strength of terminals (when applicable)(see 3.16). Terminals shall be
tested in accordance with 4.10.13.1 or 4.10.13.2, as applicable. Unless otherwise

specified (see 3.1), switches shall be mounted by their normal mounting means.

4.10.13.1 Threaded terminals. Threaded terminals shall be subjected to the
applicable static values of force and torque specified in table XVII for 1 minute. The
force shall be gradually applied as a pull along the axis of the threads, perpendicular
to the axis of the threads and in the direction most 1ikely to cause faiiure. The torque
shall be applied in the direction that will tighten the screws.

TABLE XVII. Static values of force and torque.

Thread size | Force {pounds) Torgue {Inch-pounds)(1b/in}
Steel 1/ Nonferrous
4 - 40 5 8 5
6 - 32 30 14 10
8- s 22 20
10 - 32 40 38 32
10 - 24 40 a2 35
1/4 - 28 50 100 75

1/ The torque values are intended as a test for terminals and
not for terminal hardware. When brass terminal screws are
used, it may be necessary to substitute steel screws during
this test because torque values exceed shear strength of
brass screws in certain sizes.

4.10.13.2 Solder-lug and wire lead terminals. Switches shall be tested in accordance
with method 211 of WMIL-S51D0-202. The following details and exceptions shall apply:

a. Test condition letter - A.
b. Applied force:
1. Solder lug - 9 pounds (1b).
2. Wire-lead - 15 pounds (1b) unless otherwise specified (see.3.1).

¢. Direction of force - Force shall be applied along three mutually
perpendicuiar axes of the switch.

4,10,14 Moisture resistance ssee 3.17). Switches shall be tested in accordance
with method 106 o -310-20¢. e following details shall apply:

ena 2 1)
3CT Judj.

L mad wala
a. Luau vu!

tage - As spec
b. Polarfzation - During steps 1 to 6 inclusive, a dc potential of 100 volts

shall be applied between current-carrying parts and panel. Negative
polarity shall be applied to the panel, Steps 7a and 7b are not applicable.

18

Source: https://assist.dla.mil -- Downloaded: 2016-11-13T07:35Z
Check the source to verify that this is the current version before use.

LNACTLTTATETT T v et i L e



MIL-S-9395F

c. Fina) measurements - Immediately after the conclusion of the test and
while the switches are sti11 in the humidity chamber, the insuiation
resistance shall be measured (see 4.10.8), After the drying period
{insulation resistance shall be measured (see 4.10.8). Switches shall then
be examined for evidence of br-ak1n?. cracking, spalling, and loosening
of terminals. Then calibration shall ba performed (see 4.10.3).

4.10,15 Short circuit (see 3.18). Switches shall be tested in accordance with the
following details:

t. The switches shall be inserted in a circuit calibrated to supply current
squal ¢o SO times the rated resistive load at the lowsst rated dec voltase

specified (see 3.1). When only one electrical 10ad {s specified (see 3:1).
60 times that load shall be used.

b. The switches shall be connected in series to a thermal type circuit breaker
or fuse in accordance with figure 1 and table XVIII,

¢. The wire shall be as specified in MIL-W-5086 and table XVII! as determined
by the rated resistive 1oad of the switch (see 3.1) or load specified
(see 4,10.152).

d. Terminals shail ba in accordance with MiL-T-79Z8.

e. Calibration shall be made with a substitute circuit breaker (or fuse)
without the switch being tested and with the switch leads in the circuit,

£, The calibrated circutt shall bs closed by the switch usad 2o calibrate the
circuft. This procedure shall be parformed 10 times. After each closure

the switch contacts shall be chacked for proper opening by any suitable
continuity test method, The circuit breaker shall be reset or the fuse
replaced aftsr each closure, Two minutes minimum shall elapse between
closures. For multipole switches any (one) pole shall be tested.

TABLE XVIII. Wire size and circuit breaker or fuse designations.

Amperes &/ MIL-W-5086 Circult breaker
wire size or fuse
3.0 or less 20 The size of the circuit
5.0 20 breaker or fuse shall be
7.5 18 equivalent to the rated
10.0 18 resistive current of the
15.0 18 test sample.
18.0 16
20.0 16
25.0 14
2.0 14
40.0 12
60.0 10
80.0 8
175.0 2

1/ Where the wire size, circuit breaker, or fuse size does not
coincide with the required current, the next larger wire
size, circuit breaker, or fuse shall be used.

Source: https://assist.dla.mil -- D§@nloaded: 2016-11-13T707:35Z
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SCOPE
C8 OR ‘
| ] FUSE SWITCH
'S W9 BVVNINS < U9 UNDER TEST
I __—
o...._g lo_—(ln)

SOURCE.

FIGURE |. Circuit diagrom for short circuit test

4.10.16 Overload cycling (see 3.19). The switch shall make and break 150 percent
of the rated resistive load (see 3.1) at the applicable voltage and electrical frequency

for 50 cycles of operation at room conditions. When only one electrical load is

specified (see 3.1) that load shall be used.

4.10.17 Seal (as applicable(see 3.20)). Sealed pressure, e
chambers shall be tested in accordance wi

4.10.17.1 Hermetic (see 3.20.1). Hermetically sealed chambers shall be tested in
accordance with method 112 of MIL-51D-202. The following details and exception shall

apply:
a. Test condition letter - C.

b. Procedure - As applicable.

c. Leakage-rate sensitivity - 1 x 10°% atm em®/s of helium. If a tracer gas
other than helium is used, proof of the specific conversion factor shall
be submitted to the preparing activity.

4.10.17.2 Watertight electrical and reference chambers (see 3.20.2). Switches
shall be immersed in a container of water containing approximately 1 percent aerosol or
approved equivalent, and the container shall be placed in a vacuum chamber. The absolute
pressure, of the chamber shall be reduced to 1.3 inches of mercury and maintained for
1 minute or until air bubbles cease to be given off by the water, whichever is longer.
The absolute pressure shall be raised to 2.5 inches of mercury, and maintained for
2 minutes. During immersion, the switches shall be observed for evidence of a continuous
stream of bubbles.

4.10.17.3 Media proof (see 3.20.3). Subject switches to proof pressure for
2 minutes using the media specified (see 3.1) with chamber pressure continuously being
monitored. Isolate the chamber at proof pressure with the chamber disconnected from the
pressure source. Under that condition, the pressure shall not drop more than the amount

specified (see 3.1) for the first 30 seconds to allow stabilization of test equipment.

4.10.18 Coincidence of operating and releasing points (applica
switches only [see 3.21)). owitches shall be connected to suitabie
and to & device supplying the specified media (see 3.1) or approved substitute at a
pressure that can be varied through the actuation and deactuation points. For {type II
differentia) pressure switches) the reference port shall be pressurized at the nominal
reference system pressure during test. The variable pressure shall be increased and
decreased slowly and uniformly with no external vibratory influence, and the rate at
which the pressure is increased or decreased shall not exceed 1 percent of system
pressure per second within 10 percent of the switching points. A1l poies shall transfer
contacts within the operating tolerances specified (see 3.1).
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4,10.19
and’when spec
apply:

4.10.19.1

4.10.19.2

MIL-S-9395F
Vibration (see 3.22). Switches shall be tested in accordance with 4.10.19.1
ed (see 3. .10.19.2. The following details and exceptions shall

Tests and measurements before vibration - Not applicable.

Mounting - Switches shall be mounted by their normal mounting means on a
rigid metal panel, The mounting fixture shall be free from resonances o

esn ver
the test frequency range.

Electrical load conditions - The electrical 1oad shall consist of the
monitor circuit only.

Measurements during vibration - Switch contact stability shall be
continuously monitored during vibration. If more than one contact pair is
being monitored simultaneously by one chatter indicator, open contact pairs
shall be connected in parallel and closed contact pairs shall be connected
in series during this test. If there is an indication of a contact opening
greater than specified, the test shall be modified so that switches can

o 228 ddaTYy &a A & Andarms o i€ hayv A 3
be individually tested to determine iT tney are defective.

Measurements after vibration - Calibration (see 4.10.3).

Examination after test - Switches shall be examined for change in actuated
position, and evidence of broken, deformed, displaced, or loose parts.

“enLe o Clap el LI 1002T

Vibration, high frequency.

Method 204 of MIL-STD-202.
Test condition letter - A, B, C, or D, as specified (see 3.1).

Method of determining resonance, and measurements during test - A1l checks
for resonance and contact disturbance shall be conducted with the switches
being cycled between actuation and deactuation at switching rate of three

cycies per minute with the pressure rise and decay rate not exceeding

1 percent of system pressure or 0.1 lbf/in2 minimum per second within

10 percent of the switching points.

Switches shall be subjected to two cycles of operation at each of the
€allAauinn franiiancriae - § 10 7n' 49. 8n 1NN and svarv 190 Hz to _A.nd

TUIIURIIIY TTeYUeiLITI S v, avy &V Wy AVV) UIIU WIYLT J &

including 2000 Hz, except that test condition A shall be to 500 Hz. If
resonance is detected, the switches shall be vibrated for 20 minutes at each
resonance observed.

Contact disturbance shall be monitored within 10 percent of the switching
points during vibration by using a test circuit in accordance with method
310 of MIL-STD-202 or equivalent.

The recordings need not be submitted with the qualification test report.
However, the report shall state that the test was successfully accomplished.
The recordings shall be maintained by the manufacturer, and made available
when requested by the preparing activity.

Random vibration (when specified (see 3.1)).

Method 214 of MIL-STD-202,

Test condition Il, letter E, 1.5 hours.

Source: https://assist.dla.mil -- D@ploaded: 2016-11-13T07:35Z
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4.10.20 Life (mechanical and electrical endurance)(see 3.23}. Switches shall be
tested in accordance with 4.10.20.1 an en 4,10.20.2. media specified (see 3.1)
or an approved substitute shall be used. The reference port of type 111 (differential

pressure) switches shall be pressurized at the nominal reference system pressure during
test. The test sequence in table- XIX shall be followed.

TABLE XIX. Mechanical and electrical enduranée test sequence.

r Test Duration of test Envirnnmantal ronditinne |
Pump ripple 200 hours total Room ambient temperature
Room ambient pressure
30% of mechanical High temperature Yy
1ife, 30 % of
electrical life Room ambient pressure
307 of mechanical Low temperature Yy
Operational 1ife, 30% of
Cycling electrical life Room ambient pressure
40% of mechanical Room ambient temperature
1ife, 40% of '2
electrical life Rated ambient pressure Y

1/ The temperature extremes shall be the specified high and Tow
operating temperatures (see 3.1). A 2-hour soak at the
applicable temperature shall precede each test.
2/ For switches rated above 10,000 feet aititude.
4.10.20.1 Pump ripple. Switches shall be subjected to the pressure conditions
specified in 4.IU.§U.16. b, and ¢, in that order for a total of 200 hours. The electrical
1oad shall be as specified (see 3.1). The amplitude and frequency of the pressure
pulsations that modulate the applicable steady pressure shall be as specified (see 3.1).
Following application of each group of pressure conditions, switches shall be examined
{or evidencg of malfunction, damage, or leakage, and calibration shall be performed
see 4,.10.3).

a. Apply a steady state pressure equal to the recorded actuation pressure of
the switch being tested plus 10 percent of the increasing set point (see
3.1), and expose to the pressure puisation conditi f

b. Apply a steady state pressure équaT to the recorded deactuation pressure
or zero, whichever is less, and expose to the pressure pulsation
conditions for 50 hours. The pressure shall not fall below zero, i.e.,

nanativa nra
negactive pressy

c. Apply a steady state pressure equal to the pressure between the recorded
actuation and deactuation pressures (center of the dead band) and expose
to the pressure pulsation conditions for 100 hours.

4.10.20.2 Operational cycling. Switches shall be subjected to the total number of
mechanical and electrical cycles specified (see 3.1), in the order and at the conditions
stated in table XIX. One cycle shall consist of raising the pressure from zero psig
(Ibf/inzg) or psia (1bf/1n2a), as applicable, to the specified system pressure (see 3.1),
holding at this pressure briefly, reducing the pressure to zero psig (1bf/inlg) or psia
(1bg/inca), as applicable, and holding at zero before initiating another cycie. Uniess
otherwise specified (see 3.1), the hold times shall be as equal as is practicable. The
rate of pressure rise shall be as specified (see 3.1). For each set of environmental
conditions, the required number of electrical cycles shall be performed simultaneously
with the required mechanical cycles, except when the mechanical 1ife requirement exceeds

22
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the electrical 1ife requirement, electrical life testing shall be initiated at such time
during mechanical life testing that completion will coincide with completion of the
applicab1e mechanical life tests. The electrical loads shall be as specified (see 3.1).
DC inductive loads shall use inductors in accordance with MIL-1-81023; AC inductive loads
shall provide rated current at 0.7 + 0.05 lagging power factor. Following testing under
each environmental condition, switches shall be examined for evidence of malfunction,
damage, or leakage, and calibration shall be performed (see 4.10.3).

a. Standard current (when specified (see 3.1)).

b. Low level (when specified (see 3.1)). Switches shall be tested for the
number of cycles specified (see 3.1) as follows:

1. Contact load - Each switch contact shall make, carry, and break a
resistive load of 10 milliamperes maximum at an open circuit voltage
of 30 millivolts maximum dc or peak ac. Both normally open and
normally closed contacts shall be loaded. Contacts shall be

connec nr‘ to \nrh\nrlna'l Inadc

LALAL=S SR TNuG Y TUElS

2. Operate cycles - Rate not to exceed 6 cycles per minute.

3. Monitoring circuit - The monitoring equipment shall provide a record
of the number of cycles and shall record failures or discontinue the
test if a failure occurs. During each closure the contact potential
shall be monitored for at least 50 percent of the time the contacts
are closed.

¢. Minimum current (intermediate current)(when specified, see 3.1).
Switches shall be subjected to the number of cycles of make and break operations
specified (see 3.1), in a circuit having a 27 + 3, -0 volt dc source and a load
consisting of the co11 of relay, part number M5757/10 033, or equivaient. The cycling
rate shall be 60 cycles per minute maximum and switches shall be monitored for make and
break operations.

4,10.21 Salt spray (corrosion, see 3.24). Switches shall be tested in accordance
with method 101 of MIL-STD-20Z2. This test shall be performed with pressure ports and
electrical connectors suitably capped or plugged; mating connectors may be used. Unless
otherwise specified (see 3.1), external wiring shall be exposed during test. The
following details shall apply:

a. Test condition Jetter - A.

b. Measurements after exposure - Immediately after the test and without
drying or wiping, insulation resistance shall be measured (see 4.10.8).
Salt deposits on normally exposed external surfaces may then be removed.
Care shall be taken to not allow water to enter the specimen. Following
a drying period, insulation resistance shall be measured (see 4.10.8).
Switches shall then be examined for evidence of corrosion and other
damage, and tested as specified in calibration (see 4,10.3) and proof

pressure (see 4.10.4).

4.10.22 Burst Pressure (see 3.25). Switches shall be subjected to the burst pressure
specified (see 3.1) for 10 minutes. Switches shall be examined for leakage by visual
inspection and by testing in accordance with the watertight test (see 4.10.17.2). \Unless
otherwise specified (see 3.1) type 111 (differential pressure) switches shall have burst
pressure applied simultaneously to the reference pressure and variable pressure ports.
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(see 3,26). Switches shall be tested in accordance with
method 110 of s test shall be performed with pressure ports and
electrical connectors suitab1y capped or plugged; mating connectors may be used. The
following details shail appiy:

a. Test condition letter - B,

b. Measurements - Fo1}
1ani

Ao PN N
EV!UEHL: Ul el

(:no 4 1n 3\

4.10.24 Explosion (see 3.27).

A 10 %24 1 Mathad 1 Switches <hall be tested in accordance with method 109 of

R iV T2 IR LIV 3 e PN Vit S Srria s e wee wew SveV SCIIST L S

MIL-STD-202. Switches shall be operated at their maximum rated dc inductive current and
open-circuit voltage (see 3.1). When a dc inductive load {s not specified, F?e highest

resistive load (see 3.1) shall be used. A minimum of three operational cycles shall be
performed at each simulated altitude during the period of altitude reduction.

4.10.24.2 Method II. Switches with hermetically sealed electrical chambers shall be
ested in accoraance with procedure II, method 511 of MIL-STD-810. The electrical loads

S 811 be the highest ac or dc voltage and currents specified {see 3

4.10.25 Flame (see 3.28). Switches shall be tested in accordance with method 111 of
MIL-STD-202. ~The following details shall apply:

1)
€0 (53¢ J.1y.

a. Switches shall be connected to a pressure source supplying the specified
system pressure (see 3.1), The reference port of type III (differentia]
pressure) switches shall be pressurized at the nominal reference system
pressure. The media specified (see 3.1) or an approved substitute shall

be used.

b. The point of impingement of the applied flame shall be at the top center
of the specimen except when a mounting strap or clamp is located on
center, Then the point of impingement shall be located from the pressure
port as close to the center as possible without impinging the mounting

strap or clamo.
c. The flame shall be applied for 5 minutes.

Immediately after removal of the external flame

= e LT IS SASTSY

residual flame from the unit under test.

Qa
(nd

here shall be no

e. After the test and while pressurized, switches shall be examined f
evidence of leakage of the media. The switch may not function aft
test.

or
er this

5. PACKAGING

5.1 Packaging reuirements. The requirements for packaging shall be in accordance
with MIL-S-28786.

6. NOTES

6.1 Intended use. Switches covered by this specification are intended for use in
airborne, land, and sea app]xcat1ons This specification is intended for, but limited to
use in selection of pressure switches during system design, individual component design,
and mainly for procurement,

6.2 Ordering data. Data specified in procurement documents should be in accordance
with 6.2.1 or 6.5.2, as applicable.

24
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Procurement documents should specify the following:

a. Title, number and date of this specification.

b. Title, number and date of the applicable specification sheet and the

complete military part number.

2 For cateqory Il switches. Procurement documents should specify the

a. Title, number and date of this specification.

b. Title, number and date of the applicable specification sheet.
c. Military part number of qualified switch.

d. Manufacturer's part number of modified switch.

e. Details of the variations from the specification sheet.

f. Inspe requirements (to verify variaticns from category I switches)

f ti
(see 4.5 and notes 1 a

on
d 2).
1. Test to be performed (if any)(see 4.5).

c
n

2. The laboratory at which inspection is to be performed (see 4.5).

k] Camnlac and cuhmiceinn Af data 1f athar than that cnecified (cee
L™ Y VAP ICI GUNiv SuvIniI ol Vvl Vi Ud ey e Viktiwr willaes CHIUY S AR L A=
4.5.1 and 4.5.2).
L)
Note 1: Available manufacturing test data showing compliiance may be
cuhectitutad aec maatina thaecoa rannuiramentc at ontion of nrocurinag
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activity.

Note 2: A copy of the drawing furnished under e, including the
description of the variations from the specification sheet,
shaTT be sent to the preparing activity as listed on the

ndfuidial necification sheet Dranarati nnrl submission of
IIIUIVIUUGI )pc\. TiCatlion sneet. reparatiion ucmission o7

data shall be in accordance with MIL-STD-965.

6.3 Qualification. With respect to products requiring qualification, awards will be
1 v nrn
i AR

urte uhinh are at the time cet for aonenina of h1dc nna11find for
inclusion i

U\-lr-‘ IV F il WUvb L Vil LER AL~ - VPh!lll!y W
the applicable Qualified Products List, whether or not Such products have
actually been so listed by that date. The attention of the contractor is called to these
requirements, and manufacturers are urged to arrange to have the products that they
propose to offer to the Federal Government tested for qualification in order that they may
be eligible to be awarded contracts for the products covered by this specification. The
activity responSIble for the qua11f1ed products list is the Directorate for Electronic

[ . AFAl A IRYE — A 2Y_ A2 L2 _ A AAA = = 4 2B _ A Py P S U ey
3UPDOTt, RATALU/FIOS, \ﬂﬂt1le ATIT I'OTCE )tatwn, UIHD 40444, ang IinTormation pertaining 1o
qualification of products may be obtained from test activity

6.3.1 Copies of SD-6, Provisions Governing Qualifications, may be obtained upon
- Vd omdd o A P A2 NALLD . o =1 NoL Y2 A = = | o U [ o coan b P S |
appiication 10 Lommanaing vrricer, naval rubiications ana rorms tenter, o0Ul 14DOTr Avenue,
Philadelphia PA 19120

6.3.2 Test for switches not qualified. Qualification inspection for pressure
switches covered by mi]itary specification sheets that are not listed on or approved for
listing on QPL-9395 is waived. Until the pressure switches are qualified, first article

and acceptance testing shall be in accordance with table XIV and 1nspect1on of product for
delivery.
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MIL-S-9395F
6.4 Definitions. The following definitions and terminology apply:

6.4.1 Absolute Pressure. Pressure reference to a perfect vacuum (zero pressure) is
called absolute pressure. It may be obtained by adding the pressure of Seading of a
gage to the barometric pressure. For all practical purposes 14.7 bg/inc is barometric
pressure or the pressure of the atmosphere at sea 1evel. Therefore, if the gage reads
10 psi (1bg/in2) at sea level, adding 14.7 psi (1bg/in¢) gives the absolute pressure as
24.7 psi (Ibg/in2).

6.4.2 Actuation point. The pressure at which the basic switch contacts transfer
£-am ¢haipr normal state to the opposite conditica s miuwn ad Lie aciu~itu™ point, For
clarification, specific details are frequently added, as, "...on increasing (decreasing),

pressure...." "...close (open) electrical cfrcuit....,” etc.

6.4.3 Ambient pressure, The pressure of the surroun

s yrrou
discussion is called the ambient pressure. Ambient atmospher
called barometric pressure,

6.4.4 Burst pressure. The maximum pressure that can be applied without causing
rupture or leakage, although permanent structural deformation and calibration shifts may
result, is called burst pressure. It is usually 2-1/2 times the system pressure.

§.4.5 Cycle of operation. A cycle of gperation consists gof an application of
pressure, increasing from zero (psia (1bf/in§a) to psig (lbflinig)), as applicable to
system pressure and then decreasing from system pressure to zero, thereby causing the
basic switch contacts to transfer from their original state to their actuated condition
and back. Ouring testing a brief hold time at system pressure and at zero pressure is
chosen to provide the desfred duty cycle.

---------- v cE2 CuULy &J
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6.4.6 Deactuation point. The pressure at which the basic switch contacts return to
their normal state from their actuated condition is known as the deactuation point.

Further details are often added.

6.4.7 Dead band, or actuation value. The difference in pressure between the
actuation point and the deactuation point is called the dead band or the actuation value.
The terms are synonomous and will both be used. Also, the term "differential spread”
or "pressure differential® (sometimes just "differential") are occasionally used but this
tends to cause confusion with a differential pressure actuated switch.

6.4.8 Differential pressure. Pressure measured or expressed from some reference
other than absolute zero or ambient atmospheric pressure is called differential pressure.
Strictly speaking however, all pressures are differential pressures in that some
reference pressure is always needed; absolute pressure and gage pressure are special types

PPy mame o

~£ azeer $21 sma
OF uiiirerenitial presaure.

6.4,9 Dynamic Seal. A dynamic seal is any device that elastically deflects to
prevent pressure leakage through clearance spaces between engaging parts which may be
periodically in motion relative to one another.

6.4.10 Elastomer. An elastomer is a material that can be stretched repeatedly to at
least twice its original length and upon immediate release of the stress will return with
force to its approximate original iength.

6.4.11 Electrical chamber. The internal cavity of a pressure switch that contains
the basic electrical switch and associated wiring is known as the electrical chamber.

6.4.12 Gage pressure. Pressure referenced to the surrounding atmosphere (barometric
pressure) is ca?led gage pressure. It is the general method of pressure measurement and
is the value usually obtained by reading a gage. Pressures are understood to be such,

unless otherwise stated. Gage pressure will vary with fluctuations in the barometric
pressure,

~Ny
o
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6.4,13 Hermetic seal. l hermetic seal is one that has been effected by means of
fusion of glass or cerami metal, or by bonding of metal to metal.

s & aa - -_ _ - A 2 Von ooV da o memTa ol mmama ddam Lo cubnd b S

©.4,14 lﬂgulse cyclie. An impuise cycie 1S a CyCie Ov Opeéraiion im wnich ine
pressure 1s applied as a definite pressure surge, During testing this pressure
application is in accordance with the pressure-time requirements.

6.4.15 Operating points. The collective term encompassing actuation point and
deactuation point and often including the dead band is operating points.

6.4.16 Pressure. Pressure is the force exerted per unit of area over which the
s appiied.

6.4.17 Pressure chamber. The internal cavity of a pressure switch intended to
receive and contain the variable pressure media during operation is known as the pressure
chamber.

6.4.18 Pressure pulsation amplitude. The peak- to-peak magnitude, expressed as a
percent of nominatl steady -state pressure, of the repetitive pressure pulsations

superimposed on some nominaily steady-state pressure appiied to a pressure switch is the
oressure pulsation amplitude, During testing pressure pulsations simulate the pump
ripple enc0untered in actual use.

6.4.19 Pressure pulsation frequency. The number of complete cycles per unit of
time of a nrescure pulsation is kno ac the nressure nulsation freauency.

Cilie Ul @ pICIIUlT pUuIisGLIViE 13 RITURT 8S LT pISISUT T w3l > b el

6.4.20 Pressure surge. A very rapid change in pressure per unit of time is known
as a pressure surge. During testing pressure surges simulate the impulses encountered in
actual use,

6.4.21 Pressure switch. A switch designed to be operated by a pressure change is
called a pressure-actuated switch, or more simply, a pressure switch. {In this
specification when the term “switch" is used without 2 modifier, a pressure (pressure-
actuated) switch is meant.

r A An [» YO Sy Pl e ik s aiiiee hlhad ama ko iemaa - 4. -m Y ad RS Vs

0.4, Frroov pressure. iné maximum preéssure tnat Can vé repeatediy appiied witnout
causing rupture, Teakage, permanent deformation of parts, loss of calibration, or other
damage is called proof pressure. It is usually 1-1/2 times the system pressure.
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receive and contain the reference pressure media during operation is knwon as the
ef rence chamber
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D.9.C% nrererence pres:ure. AT Preddure nReasureineiilyd alnu gxpres31vila are rciative
in the sense that they depend en»baving some known starting point from which the
measurement or expression can be m The pressure selected as the starting point is

termed the reference pressure,

6.4.25 Static seal. A static seal is any device that elastically deflects to

prevent pressure 1eaEage through clearance spaces between engaging parts that are not
intended to be in motion relative to one another.

6.4.26 System pressuyre. The maximum pressure that will exist in an assembly under

..... praal e M X TN Urcaadlc 13 J

normal work1ng condTilons ¥s called system pressure.

6.4.27 Vacuum switch. A pressure switch that has its switching points jess than
the referencad surrounding ambient atmosphere,

6.4.28 Variable pressure. Any f1uctuat1ng pressure whose instantaneous value is
being measured or expressed, or which is used to activate a pressure switch is termed a
variable pressure, Its value is given as a certain number of pressure units above or
below the reference pressure.
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6.5 Intermetallic Contsct. The finishing of metallic areas to be placed in
intimate contact Dy assembly presents a special probiem, since intermetallic contuct of
dissimilar metals results in electrolytic couples which promote corrosion through
galvanic action. To provide the required corrosion protection, intermetallic couples
are restricted to those permitted by tab1e XX. Tab]e XX shows metals and alloys (or
platlngs; by groups which have common electromotive forces \u'lr) within 0.05 volt when
coupled with a saturated calomel electrode in sea-water at room ambient temperatures.
A1l members of a group are considered as completely compatible, one with the other,
Compatible couples between groups have been specified in table XX based on a potential
difference of ueca vott mux1mum. Iu simpiify any arithmetin invoivede tabie AX siuwa,

L] »
in addition to EMF against a calomel electrode, a derived "anodic index” with group 1

(gold, etc.) as 0 and group 18 (magnesium, etc.) as 175. Subtraction of a lower group
anodic index from a higher index gives the EMF difference in hundredths of a volt.

6.5.1 rougs. Tabje XX sets up 18 primary groups. It may be noted that neither
the metallurgical similarity nor dissimilarity of metals is the parameter for selection
of compatible couples. All members within a group, regardless of metallurgical

similarity, are considered inherently nonsusceptible to galvanic action, when coup1ed
with any member within the group; for example, such dissimilar metais as platinum and
gold. Similarly, such basically dissimilar alloys as austenitic stainless steel,

silversolder, and low brass (all members of group 5) are inherently nonsusceptible when
coupled together,

6.5.2 Compatibiiity grapns. Permissibie coupie series are shwon in tabie XX by the
graphs at the right. Members of groups connected by lines will form permissible couples,
An"0" indicates the most cathodic member of each series, an"e" an anodic member, and the
arrow indicates the anodic direction.

6.5.3 Selection of compatible couples. Proper stlection of metals in the design of
equipment will result in fewer intermetallic contact problems. For example, for
sheltered exposure, neither silver nor tin require protective finishes. However, since
silver has an anodic index of 15 and tin 65 the EMF generated as a coupie is 0.50 volt,
which is not allowable by table XX. In this case, other metals or platings will be
ranivad 1t <hould be noted that, in intermetallic cgurﬂes. the member with the hig_h_er

A U RRA ¢ VUV IU We 1iw W

anodic 1ndex {s anodic to the member with the lower anodic 1ndex‘aﬁd'r151"be'stcept1ble
to corrosfion in the presence of an electrolytic media. If the surface area of the
cathod1c part is significant]y greater than that of the anodic part, the corrosive attack

on the contact area of the anodic part may be greatly intensified. Material selection

LETID ¢
for intermetallic contact parts, therefore, should establish the smaller part as the

cathodic member of the couple, whenever practicab1e.
6.5.4 Plating. When base metals intended for intermetallic contact form couples
not allowed by table XX, they are to be plated with those metals that will reduce the

potential dif?erence to that allowed by table XX.

NOTE: Revision letters are not used to denote changes due to the extensiveness
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- . < 1/
TABLE XX. Compatible coupies. —~

Group EMF | Anodic | Compatible Couples

No. (volt) | index

(0.01 v)

1 Gold, solid and plated; gold- +0.15 0
platinum alloys; wrought platinum
(most cathodic) |

2 Rhodium plated on siiver-piated +0.05 10 T?
copper ‘ |

3 Silver, solid or plated; high 0 15 To
silver alloys

4 Nickel, solid or plated; monel -0.15 30 $.A
metal, high nickel-copper alloys 3 f ?

5 Copper, solid or plated; low -.20 35 ]

brasses or bronzes; silver sq@er:;
German silver; high copper-nickel l l
alloys; nickel-chromium alloys; y
austenitic corrosion-resistant ‘6‘0
steels il |

6 Commercial yellow brasses and -0.25 40 **?

[ 11
bronzes — — Hi

7 High brasses and bronzes; naval -.30 45 TY
brass; Muntz metal P

8 18 percent chromium type corrosion- -0.35 50 **§?

i nlabhaad ~dbanle {
residearne sSiecio | I ‘

9 | Chromium, plated; tin, plated; 12 | =C.45 60 il ¥ |
percent chromium type corrosion- *’*? ;
resistant steels I 1 11 ,

10 Tin-plate; terneplate; tin-lead -0.50 65 *4*?
solder . {}{{‘

11 Lead, solid or plated; high lead -0.55 70 .?QY?
alloys 1113

12 Aluminum, wrought alloys of the -0.60 75 ‘T*ﬁ
durajumin type 1113

13 Iron, wrought, gray, or maileable;| -0.70 85 é%ﬁ?
plain carbon and low alloy steels,

Armco iron L]

14 Aluminum, wrought alloys other thajg -0.75 90 ill i-
duralumin type;_gl_uminym, case TTTT
alloys of the silicon type ii i.i.

15 Aluminum, cast alloys other than -0.80 g5 $3dd
silicon type; cadmium, plated and j—
chromated _

6z Uns _Aim_sin~ nlata: naluanized -1.058 120 ‘O

10 AOT-GiIp=-2)Hii piraic, yhrvaniacs
steel _ +

17 Zinc, wrought; sinz-base die- -1.10 125 ﬂ
casting alloys; zinc, plated !

18 Magnesium and magnesium-base -1.60 175 a
alloys, cast or wrought (most
anodic) 4

1/ Compatible couples - potential difference of 0.25 volt maximum between groups.
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